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(54) Customizing application software in software controlled machines 



(57) A method of customizing application software 
in an inserting systenn (10) includes the steps of provid- 
ing a system baseline program (50) for operating the in- 
serting system (10) in a standard baseline mode, and 
providing a dynamic link library (DLL) (52) including a 
table of features to be included in the inserting system 
and an application routine corresponding to each of the 
features. A call table (51) in the system baseline pro- 
gram is linked with an address for each feature corre- 
sponding to the location of the application program for 
the feature. The DLL (52) is customized based on infor- 
mation received from the baseline program. Each of the 
features is called when indicated in the system baseline 
program (50) and information is provided to each DLL 
application program corresponding to the feature. The 
information is modified to make the system baseline pro- 
gram (50) execute a different set of logic corresponding ■ 
to the customization of the machine. A sub-dynamic link 
library (sub-DLL) (60) may be provided for further cus- 
tomization. The sub-DLL (60) includes a table (64) of 
sub-features to be included in the inserting system (10) 
and an application sub-routine corresponding to each of 
the sub-features. The sub-DLL is similarly integrated 
with the DLL and called by the DLL routines. 
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quantities at each revision level. A custom built machine iJ. J '^«c*^'"es are intended for sale in large 
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built machines and is generally referred to ^ a ^^o!."^^^^^^^^ " °' '^^ -s'om 

.eenSX?r— ea^:rr^^^^^^^^^^ 

machine, but less that off-the-shelf machines ThM^mlTor J^! r ! ^- greater than a custom bu,lt 

.han for an off-the-shelf machine, b^e^ han or ^ct Zbun ' ' r''°""'"' " ^''"^'^ ''''''' 

.om.zat,on. the longer the -anufacture'r^ whi h nc^Te^^^O^^^^^^^^ T ''^ °' 

ware. mciuaes testing and debugging of the control and application soft- 

Console inserters, such as the Pitney Bowes 9 Series™ in^ortin^ c, . 
cants, Of the present invention, are large mail proceLla machinP. r^ System manufactured by the the present appli- 
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control software Although inserting systems are conrde^eTrl.l h " '° '^^ °' customization of the 
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to the feature. The information is modified to make the system baseline program execute a different set of logic cor- 
responding the customisation of the machine, A sub-dynamic link library (sub-DLL) is provided for further customization 
The sub-DLL includes a table of sub-features to be included in the inserting system and an application subroutine 
corresponding to each of the sub-features. The sub-DLL is similarly integrated with the DLL and called by the DLL 
5 routines. 

The invention will be better understood by referring, by way of example, to the accompanying drawings, in which; 
Fig. 1 IS a block diagram of a software controlled inserting system: 

Fig. 2 IS a block diagram of the software configuration of system processor including a system baseline program 
JO file and a custom dynamic link library file; 

Fig. 3 is a flow chart of the custom dynamic link library calls by the system baseline program; 

Fig. 4 is an example of a custom dynamic link library feature table with 18 features defined; 

Fig. 5 is a block diagram of the operations by the system baseline program and the custom dynamic link library; and 

Fig. 6 is a block diagram of the system processor similar to Fig. 2 but including sub-DLL files. 

ts 

In describing the present invention, reference is made to the drawings, wherein there is seen in Fig, 1 a block 
diagram of an inserting system, generally designated 10. that includes an embodiment of the present invention, Insert- 
ing system 10 operates to feed documents from a plurality of document feeders, including an upstream sheet feeder 
(not shown), insert feeders 22 through 28. onto a transport deck 12. The documents are accumulated into collations 

20 16 which are conveyed downstream on deck 12 to an envelope feeder and insertion station 30 where final collations 
18 of the documents are inserted into an envelope to form a mailpiece 20. Thereafter mailpiece 20 either is sealed 
and conveyed to a postage meter 34 where a correct amount of postage is applied, or mailpiece 20 is outsorted to 
outsort bin 40. Inserting system 10, in this illustrative embodiment, is operable for reading an indicia provided on a 
control document {shown as part of collation 14 of required documents for a mailpiece) which is also conveyed upon 

2S deck 1 2, the indicia being indicative of control information relating to the mailpiece for the control document. Controlling 
the operation of inserting system 10 is a system processor 36. Processor 36 controls insert feeders 22 through 28 in 
response to the indicia and is also operable for determining the correct amount of postage for each stuffed envelope 
and for providing by suitable communication means the postage information to postage meter 34. 

Referring now to Fig. 2, in accordance with the present invention the operating software of inserting system 10, i. 

30 e., the control software and the application software, is divided into two separate and independent files that are stored 
in system processor 36. The first file is off-the-shelf type software, referred to herein as the system baseline software 
50. that is standard to the inserting system. The system baseline software 50 is configured within system processor 
36 for operating inserting system 10 in a baseline mode that is standard to all inserting systems of the same product 
line. The system baseline software 50 is itself configurable according to the hardware configuration of the inserting 

^5 system. The system baseline software 50 can be configured to operate an inserting system consisting of any combi- 
nation of inserting system modules that are supported by the system baseline software. 

The second file of the operating software comprises customizing software in the form of a dynamic linkJibrary 
(DLL) 52. The DLL includes a pointer table 54 containing addresses corresponding to the starting location of routines 
56 for the various features or applications required for the inserting system by a particular customer DLL 52, including 

-^0 pointer table 54 and feature routines 56. is configured as a file in system processor 36 that is separate from the system 
baseline software file 50. In the preferred embodiment, the DLL file 52 is a separate program running under IVlicrosoft 
Windows^". DLL 52 is dynamically linked to the system baseline program at power up of the inserting system 10. 

In accordance with the present invention, a standard version of the DLL comprising all expected application routines 
is the starting version for all inserting systems. The standard DLL is then modified by configuring the DLL pointer table 

-^s 52 to provide the customized applications desired by the customer Further customization of the DLL 52 is achieved 
by creating a sub-DLL 60 (Fig. 6) that is called by routines in the DLL. On-line customization of the inserting system 
occurs when the system is first initialized and a custom DLL routine is called. The customization routine, an example 
thereof being provided as Appendix A at the end of the description, takes information stored in a custom database 
table and manipulates the DLL routines to customize the DLL for a particular customer Such customization is repeated 

50 every time the inserting system is powered up 

A standard DLL includes a complete set of routines 56 that correspond to all expected system requirements of 
customers relating to types of messages, data collection and machine sequencing and configuration. For each inserting 
system 1 0, the DLL pointer table 54 is configured to call routines 56 required for that particular inserting system. Thus, 
inserting system 10 can easily be customized to perform a feature desired by one customer that is not required in the 

55 same manner by another customer For example, when a particular error occurs each customer may have its own way 
of processing the error When a damaged mailpiece is detected one customer may just outsort the damaged mailpiece, 
but another customer may save a record of the mailpiece and store it in a database table so that the mailpiece can be 
regenerated later The DLL routine corresponding to error processing would trigger any action to be taken by inserting 
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system 10 for such damaged matlpiece 

use such .a„p,ece ,!:for.,a.ion ope accolq "he Tfo^ ° f 

s basehne program and/or store ,he ,n orrna^S or ?a J ^ Th , ^ ^ " '° ^V^'^"^ 

9 - ria. .ex. or .Base ,v. .a. ,s co.pa:::r T.s,:::?: oS;:'s;r " ^ - 

error'dT.::o;^rggrng a^'p^ ^^f P^'-' e.bo.,r.er.s o, ,.e presen, ,nven.on ,s 

error occurs, whafLused t^erro an, ^o^^^^^^^^^^ '"T " '^""''""'^ '° - 

''^ track Of how eff,c,er.,ly operate r sponS to and orrec, ^0^'' '"''^''^ ^^^P 

processing routines are incorporated ! me D^L ' "''""^ ''''"^ '°99-9 and 

codet:— ^^^^ 

Here,o,ore^ '^^s feature was pertor;eCarxr;rSro:'or/.^^^^^^^^^^^ P— ^• 

me following paragraphs describe the initialization and operatfon^rthe'DLL''""' 

baser ;:Zl%lr^^^^^^^^^^^^^^ P- - .00. At 102, the system 

^0 array ,n the system baseline program 50 Th^fu c fons are IStTrt ill J. ' °' P°'"'^^^ 

the order expected by the svslern baselL nrnlr a , '^^ '^""^ ^ P^^'^^''"^^ °fder corresponding to 

represented by a nullCn^tfo^n pTn eS asel^n^e ofo "In"'? ' '"^^^""^ ^^^'^ 

baseline program calls a particular DLL unctoTthP Tn. f "^P^^^^'" '^e function does not exist. When the 
function in ihe DLL .s not called ' " P°*"'^ 

r is a null, the 

The majority of system baseline program 50 calls to routines in the ni 1 ';c> in^i, 
The called DLL routine either uses the infnrmaf.nn ! ' . . ^'^^ ^ P°'"'®^ to certain information, 

rr^odifies the informationld e umV n^^^^^^^ " ^=<=°^'^'"9 '° '^^ ^'^^'O'-ers requirements, or 

inforr^ation For example standadrr^lL'^^^^^^^^^ k "''^"^ P"^'°^"^' ^^=°^^'"9 '° ^^"^^"e<^ 

information, such as ^. oSToo^r^^r^^T^^ T " '° " '^^ ^^'^''"^ 

in a later call. Thus, no on y canTe dll e^m^^ informs, '""T °" °^ P^^^ '° ^^L 

a form that thecustomer wa ts to ee me dTlSh e^^^^^^^^^^^ " P^°9ram and store me data in 

to me system baseline p^grr '""'''"3°' ''^ 

machine being more l^e a custom mac^^^^^^^ ^'^^'^ ^^^"^^ -'^'^ --"^^ - a customized 

program 50 loads all nulls into the DLL table 51 Wh^n fh! '^^f If it is not present, me system baseline 

baseline program thatnoD^resi^^^^^^ 

effectively is an off-the-shelf version of me inserting sysL ^ * ^ "^'^""^ ^"^'"^ 

.n me SLLToin^^L^ 5^';Zh"e D^^^^ "'^ '^^ ^^^'^"^ ^^^'^ P-9- loads me addresses 

feature, me call s made through he DLL table 5 in thTb T'" ""^"^ '° '° ^ P^-'- 

the feature ,s skipped i e ^ r^unne in m^DLu ^ 
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of me DLL table 51 '^^ '^'P^'"'^ '^^"^^^^ '°«'^«<^ respective locations 

system is customized and ready for running At 110 a loari inh n nT , '® P°'"' '"^^"""9 

diskette for off-line processing In mis manner th^ni 1 .,,=,1 computer or stores the information to a 



Br«oociD: <£p_^073e«eiAajL» 



4 



EP 0 738 966 A2 

program 50 includes standard report information that is modified by DLL 52 for the customer's customized reports 

Customized information includes any information that alters the processing of a mailpiece that differs from ihe 
standard operating information of the system baseline program 50. The DLL 52 manipulates the processing of the 
mailpieces by processing the information received from the system baseline program 50 in accordance with the cus- 
5 tomized features of the customer. There are no limits as to what the DLL 52 can store, look at or act on wilh regard to 
the system information. Heretofore, such processing was limited because much of the information was not available 
since it was not practical to modify the control program to accomplish such features. 

There are three ways the DLL 52 obtains information that it needs for the routines called. First, the DLL generates 
the information itself, e.g. self-contained information that the DLL keeps maintains every time it is called. Second, the 
10 DLL 52 obtains information directly from the system baseline program 50 when it is called. When the DLL 52 obtains 
such information, the DLL extracts the information it needs, reformats the information and then stores the information. 
Third, the system baseline 50 program passes to the DLL 52 a pointer to where the information is stored in the system 
baseline program. The DLL does not extract such information but may add to it. DLL routines may use one or some 
combination of the above methods for obtaining information. In the preferred embodiment, there is no dynamic ex- 
'5 change of information through memory, the DLL function has to be called by the system baseline program 50 to obtain 
information for the DLL routine called. 

The key to the present invention is creating a system baseline program that is standard to all inserting systems 
and that includes the generic features of an inserter Once this has been created, the DLL 52 is created using customized 
feature calls in the system baseline program 50, The calls are hooks positioned^ based on experience^ within the system 
20 baseline program where customizing features should be called. If the system baseline program 50 is updated with 
additional hooks or feature calls, the updated system baseline program would be released as a new revision level of 
the standard system baseline program. 

Referring now to Fig. 6, a sub-DLL 60 is used for introducing another level of customizing of the inserting system. 
Sub-DLL 60 includes a pointer table 62 containing addresses corresponding to the starting location of sub-routines 64 
25 for the various features or applications required for the inserting system by a particular customer. Sub-DLL 60 is a 
separate program running under IVIicrosoft Windows^". Sub-DLL 60 is dynamically linked to DLL 52 at power up of the 
inserting system 10. The sub-DLL 60 is initialized and called by the DLL 52 in the same manner as the DLL 52 is 
initialized and called by system baseline program 50, The sub-DLL pointer table 62 is copied into the sub-DLL table 
58 located in the DLL. Sub routines 64 are called by DLL routines 56 using sub-DLL pointer table 62. 
30 Reference numerals are included in the claims but do nt limit the scope of protection. 



Appendix A 
htJi^LInat - : ;LoadLibrary{'"CU3T0M0B.0LL*'); 

i; (hOLLIr.st > KINSTANCE^EEAOR) /* loaded successfully */ 

t ^ . 

// n-jw e^catjlish a function pointer to th« function based on ordinal vai. 
(LPc^rvNCT) IptnChiinito • (LPrPNrJKCT) GctProcAddreas (hOLUnsC, (const char) 
(L9T^iiVHC-:2) Iprm - (LPfWrUNCTZ) GctPrccAddrcas (hOLLInat/ (const charj 
iLPF>^rWCT3) Ipfn2 « (LPrNrUNCT3) GctPcorAddrQa*<hOLLln»t, (const char) 
^ LPrwrjN'CT6I Ipfn4 « (LPfNnJNCTS) CetProcAddress (hDLLInst , (const Char; 
(•^et'NrUNCTe) IpfnS - (LPrNrUNCT6) GetProcACdressCh^LLInst/ (const char) 
(LPrMrUKCtfi) lpCn9 - (L?mrUNCT6) GctProcAdcrQa«(hDLLInst, (const char) 
(tPrNFUMCT7) lpfn7 - (LPFNFUKCTl) GetProcAddress (hftLLTnst , (const char) 
(LPfNrUMCTfl) lp^n3 - (LPrNFOKCTd) GecProcAddress (hDLLlnst , (const char) 
(LPfNFWCTlO) IpfnlO • (LPmrONCTe) GetProcAddress(hDLLInst, (const ch«r) 



50 Claims 

1. A method of customizing application software in a software controlled machine, comprising the steps of: 

loading into a control processor (36) of the machine (10) a baseline program (50) for operating the machine 
'55 in a standard baseline mode, the baseline program including function calls to a pointer table at predetermined 

locations in the baseline program: 

loading into the control processor (36) of the machine ( 1 0) a dynamic link library (DLL) (52) containing at least 
one routine for customizing the machine in a predetermined manner, the DLL (52) including a pointer table 
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(52) of addresses, each address corresponding to one of ihe routines (56V 
running the baseline program (50). 
' TorTal" ;r SnXarS," '"'^ ^ — a rCne ,s no. ava.la.e 

Ite're^ll' Sfni: t.'^f",^':.^.,'^! .'^^^ ^'^^^ °' '^^ ^^seline program sendino .nrorr...n . n, , 
„ ULL routine perform.ng according to tf.e information received" 

' ^ " "'"^ ^"^'"'"^ '--^ - — '"9 .he information ,o a format for use 5, an 

7. A method according to any preceding claim, including the further steps of: 
providing a sub-dynamic linl< library (sub-f^l I \ if^n\ 

tomizing the machine in a predete:!; n d 1 f i^sTb m tST °" 'TT'"' '''' '^^'^^^ 
dresses^ each address corresponding to one of "e sub ou^ne " ' '^'^'^ ^'2' °' 

loading the sub-DLL (60) into the control processor (36) of trmachine (10V and 
Knking dynamically the sub-DLL (60) to the DLI (^:>\ J^IT ^fl^'"® <^°'' ^"'^ 

tabfe is copied into the DLL. ' ^ "^'"P °' '^^ "^^'^'^'"^ ^^^^^et^y '^e sub-DLL pointer 

. A method Of customizing application software ,n an inserting system, comprising the steps of: 

Srd^::^^^^^^ 

(10) and an application routine correiponding to each ''^ '"^^^""^ 

;rpptr p~^^ - - -ch tenure corresponding to the 

customizing the DLL (52) based on information received from the baseline nrnnr.n,. 
calling each of the features when indicated ,n the system baTei^^e prS am (50V 

A method according to claim 8 including Ihe further steps of; 

integrating into a sub-DLL call table 62nn h?n? * '=°J"^P°"^'"9 to each of the sub-features: 
location o?the DLL rouSne for Ihe suV-laturj ' " '''' ^^'''^^'"^^ corresponding 



to the 



of the inserting system ^ °' '°9"= corresponding (o the customization 

ss 10. A method of customizing application software in a software control machine, comprising:- 

i'Si^Tstl^'^^dr ^ °' ^^^^'"^ ^ P-^- <^°) 0P-a..g the machine 
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It 

loading into the control processor (36) a dynamic link library (DLL) (52) containing at least one routine for 
customizing the machine in a predetermined manner* and 

linking dynamically the DLL (52) to the baseline program (50) so as to incorporate said at least one routine 
into the baseline program (50) 

5 

11. A software controlled machine comprising a control processor (36) for controlling the machine, a baseline program 
(50) loaded into the processor (36) for operating the machine in a standard baseline mode, and a dynamic link 
library (DLL) (52) also loaded into the processor (36) and containing at least one routine for customizing the machine 
in a predetermined manner, the DLL (52) being arranged to be linked dynamically to the baseline program (50) so 
10 as to incorporate said at least one routine into the baseline program (50). 
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FIG. 6 
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(57) A method of customizing application software 
in an inserting systenn (10) includes the steps of provid- 
ing a system baseline program (50) for operating the in- 
serting system (10) in a standard baseline mode., and 
providing a dynamic link library (DLL) (52) including a 
table of features to be included in the inserting system 
and an application routine corresponding to each of the 
features. A call table (51) in the system baseline pro- 
gram is linked with an address for each feature corre- 
sponding to the location of the application program for 
the feature. The DLL (52) is customized based on infor- 
mation received from the baseline program. Each of the 
features is called when indicated in the system baseline 
program (50) and information is provided to each DLL 
application program corresponding to the feature. The 
information is modified tomake the system baseline pro- 
gram (50) execute a different set of logic corresponding 
to the customization of the machine. A sub-dynamic link 
library (sub-DLL) (60) may be provided for further cus- 
tomization. The sub-DLL (60) includes a table (64) of 
sub-features to be included in the inserting system (10) 
and an application sub-routine corresponding to each of 
the sub-features, The sub-DLL is similarly integrated 
with the DLL and called by the DLL routines. 
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